' 10/528786 

JCMRec'dPCT/PTO 23 MR ZOOS 



1703 1346US 



Incontinence Diapers for Adults 



Description 



The invention concerns a disposable incontinence diaper for adults, 
comprising a front area, a rear area and a center area which is disposed 
in a longitudinal direction therebetween, and comes to rest in the crotch 
region of the user, and with mechanically or adhesively effective closing 
means which are disposed on side sections, in particular, on longitudinal 
edge sections of the rear area or the front area to adhesively interact 
with an impact section at the front area or rear area, wherein at least two 
closing means are provided on a respective side section or longitudinal 
edge section, which are separated from each other in the longitudinal 
direction. 

A diaper of this type is described in EP 0 000 969 Bl. US 4,209,016 also 
discloses a diaper comprising closing means which are either separated 
or can be separated such that, in addition to the primary closing function 
provided by a tape strip disposed close to the hip edge, a second tape 
strip can be positioned below the first tape strip to exercise additional 
tensile forces for improved seating of the diaper on the body of the user. 

WO 00/37005 also discloses an incontinence diaper of this type with at 
least three closing means on both sides. 



It is the underlying purpose of the present invention to improve a 
disposable incontinence diaper of this type to enhance its adaptation to 
stresses in the closing area which occur during use. 



This object is achieved in accordance with the invention in an 
incontinence diaper of this type in that the closing means which is further 
removed from the hip edge and the associated impact section are each 
designed such that, when the diaper is closed, the adhesive bond 
between them is released only by a force which is larger than the 
adhesive bond between the closing means and its impact section 
disposed closer to the hip edge. 

The present invention is based on the finding that, in particular with 
incontinence diapers for adults, i.e. for mobile and also immobile adults 
needing care, the stresses acting on the closing system further removed 
from the hip during actual wear are larger than those acting on the 
closing system close to the hip. These stresses are tensile forces acting in 
the direction of flat extension of the closing system. The applicant has 
discovered this surprising fact through extensive test measurements 
using strain measuring strips distant from and close to the hip, i.e. during 
wear, in the upper and lower closing systems of incontinence diapers. 
The results of such measurements are shown in Figs. 1 and 2 and are 
described below. 

Consideration of large stresses in the configuration of conventional 
incontinence diapers for adults has often resulted in overdimensioning of 
tapes, tabs, adhesive and/or mechanical closing means, leading to 
consumption of large amounts of raw material. 

In contrast thereto and in accordance with the present invention, it has 
turned out to be sufficient to match the closing system of an incontinence 
diaper of this type to the maximum stresses in the area of the closing 
means disposed further removed from the hip, and to provide a weaker 
adhesive bond between the closing means and the corresponding impact 



3 

section close to the hip. This permits economical and also ecologically 
optimized use of raw materials. 

In general, the closing means, usually in the form of tapes or tabs, need 
not be particularly optimized to adopt stresses without being damaged. 
Conventional closing means are generally sufficiently stable and suitable 
to accept the tensile forces or tensile stresses which occur during wear. 
The main concern is the design of the adhesive bond between the closing 
means and the corresponding impact sections as claimed and mentioned 
above, since this adhesive bond could become detached in particular load 
situations. The inventive finding and the inventive suggested 
configuration of the closing system further improves incontinence diapers 
in view of the actual stresses occu ring during wear, and also in view of 
optimizing consumption of raw materials. 

A stronger adhesive bond in the region of the closing means disposed 
distant from the hip can be obtained e.g. in that the closing means 
disposed distant from the hip have an adhesive area which has a larger 
active surface than those closer to the hip edge. If the closing means or 
the active adhesive area of the closing means and the associated impact 
areas are identical, i.e. the hook and loop material is the same or the 
adhesive closing tape material is the same, the larger surface of the 
active adhesive area of the closing means disposed further removed from 
the hip produces a stronger adhesive force than that of the closing 
means disposed close to the hip. 

The larger surface of the active adhesive area of the closing means 
disposed further removed from the hip edge is thereby at least 1.2 times 
that, in particular 1.2 to 2 times that and preferably up to maximally 1.6 
times or 1.5 times that of the active adhesive area of the closing means 
disposed closer to the hip edge. 



In accordance with a preferred embodiment of the invention, the 
dimensions of the active adhesive area of the closing means disposed 
further removed from the hip edge is larger in the longitudinal direction 
of the diaper than the dimensions of the active adhesive area of the 
closing means disposed closer to the hip edge, as seen in this 
longitudinal direction. Closing tapes or tabs may be used to form the 
closing means distant from and close to the hip, or closing means having 
an adhesive or mechanically acting active bonding area of different 
dimensions in the longitudinal direction of the diaper may be used, 
wherein their dimensions in the transverse direction of the diaper may, in 
particular, be the same. 

The impact section for the respective closing elements as mentioned 
above is to be understood in the broadest possible sense. It may be e.g. 
the back sheet foil of the incontinence diaper which forms an impact area 
for the closing means and must not be characterized in any particular 
manner. It is also feasible to form the respective impact section for the 
respective closing means by one single or several section(s) of a sheet 
material, e.g. a hook and loop material or a rather smooth material, to 
form an adhesive bond. The impact sections for the upper and lower 
closing means may, in particular, be formed on a respective side section 
of the diaper by one single, continuous impact section. In a 
corresponding manner, an impact section could extend from one side 
section to the other in a transverse direction which permits largely 
variable positioning of the respective closing means in a transverse 
direction to be able to adjust the incontinence diaper to the respective 
hip size of a user and to adjust the desired application tension. 

In accordance with a further embodiment, the dimensions of the active 
bonding area of the respective closing means in the longitudinal direction 
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of the diaper substantially correspond to the dimensions of this closing 
means in this direction. An adhesive closing tape could thereby be 
provided over the entire tape width (which extends in the longitudinal 
direction of the diaper if the tape extends e.g. in a transverse direction of 
the diaper) with an adhesive coating which extends over the entire width 
of the closing tape. 

The dimensions of the entire closing means disposed further removed 
from the hip edge are larger in the longitudinal direction of the diaper 
than the dimensions of the closing means disposed closer to the hip 
edge, as viewed in this direction. 

As mentioned above, in the transverse direction of the diaper, the 
dimensions of the active adhesive area of the closing means disposed 
further removed from the hip edge can correspond substantially to the 
transverse dimensions of the active adhesive area of the closing means 
disposed closer to the hip edge. To provide an optically pleasant 
appearance of the hygiene article, the overall dimensions of the 
respective closing means are preferably selected to be equal in the 
transverse direction of the diaper. 

Preferred dimensions of the closing means can be extracted from the 
dependent claims. 

In accordance with a preferred embodiment of the invention, the closing 
means and the associated impact areas are designed such that the 
releasing force at which the adhesive bond between the closing means 
disposed further removed from the hip edge and the associated impact 
section is at least 45N, wherein this releasing force is measured as a 
maximum shearing force in a removal test between the closing means 
and the impact section. The term shearing force thereby means that the 
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closing means and the impact section are clamped in a test arrangement 
in a tensile testing device to be described below and are moved apart in a 
plane under a withdrawal angle of substantially 0° (to determine the 
peeling off force or peel force, the closing means would be removed at an 
angle of substantially 180° such that the closing means is gradually 
detached). In the present determination of the maximum shearing force, 
the closing means is detached suddenly when the required releasing 
force from the impact section as simulated by a test substrate, has been 
reached. 

The above-mentioned releasing force for the closing means disposed 
further removed from the hip and the associated impact section is, in 
particular, maximally 105N and preferably between 55 N and 95 N. 

The corresponding releasing force of the closing means disposed close to 
the hip - again measured as maximum shearing force - is preferably at 
least 38 N. A preferred upper limit is 60 N. The releasing force of a 
preferred embodiment is between 40N and 55N. 

Further features, details and advantages of the invention can be 
extracted from the claims and the drawing and the following description 
of measurements of the stress forces of incontinence diapers and of the 
inventive incontinence diaper in the test set-up to determine the 
releasing force. The individual elements of the claims constitute aspects 
of the current invention independently of their dependencies on other 
claims. 

Figs. 1 and 2 show forces determined under various conditions of 

wear which occur in the closing system of incontinence 
diapers; 
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Fig. 3 shows a schematic plan view of an inventive 

incontinence diaper; 

Fig. 4 shows the test set-up to determine the maximum 

releasing force. 

Figs. 1 and 2 show the test results of tensile forces measured under 
various wear conditions of incontinence diapers for adults in the area of 
the closing means. The tests were carried out with two test persons. 
Large and heavy test persons were selected who were, however, also 
associated with different physiologies, i.e. rather corpulent or rather slim. 
Various wear conditions were simulated. Mobile patients with normal 
walking and squatting motions (Fig. 1) were simulated as exemplary 
motion conditions. A distinction was made between a high diaper 
application tension and a low diaper application tension which can be 
varied through tight or rigid closing of the diaper through corresponding 
positioning of the closing elements (Fig. 1 left- and right-hand side). The 
respective blocks in Fig. 1 show the average value and the maximum 
value of the measured force values (tensile forces) for the upper and 
lower tape-like closing means, respectively. 

It is clear that in both the squatting and walking load situations, the 
forces measured in the upper closing means disposed close to the hip 
region are smaller than those in the lower closing means disposed further 
removed from the hip, for both high as well as low application tension. 

The tensile forces were measured by integrating strain measuring strips 
as special tensile force sensors in the respective tape-shaped closing 
means. 
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Fig. 2 shows the result of further tensile stress measurements in the 
closing system of an incontinence diaper of this type for adults, wherein 
the average value and the maximum value of a plurality of 
measurements is shown in different practical situations. These different 
practical situations or wear situations for mobile patients are simulated 
i.a. by walking on a flat surface, climbing stairs, bending down, 
squatting, bending forward, lying down, moving back and forth, and 
standing up. The practical situations for immobile patients requiring care 
which are carried out by a nursing person while the patient is mostly in a 
prone position are simulated i.a. by bending one or both legs, raising the 
foot portion or upper body portion of a clinical bed, turning the test 
position to a 30°, 60°, 90° or 135° side position and turning back, 
changing the bedclothes while the patient remains prone. The respective 
blocks also show an average value and a maximum value for the upper 
(close to the hip) and lower (further removed from the hip) closing 
means, wherein a differentiation is additionally made between the above- 
mentioned physiological types (corpulent or slim). These tests also 
clearly show that the lower closing system disposed further removed 
from the hip is more loaded than the upper closing system closer to the 
hip. 

Fig. 3 schematically shows a plan view of an inventive incontinence 
diaper 2 with a rear area 4, a front area 6 and a center or crotch area 8 
disposed therebetween, and longitudinal side edges 10, 12 of front area 
6 and rear area 4 and hip edges 14, 16. A relatively narrow absorptive 
body 18 is also shown. A closing means 24 close to the hip and a closing 
means 26 further removed from the hip are disposed at a separation h of 
105mm in longitudinal edge sections 18, 20 of a respective side section 
22, 24 of the rear area 4, which are preferably folded onto the visible 
side of the incontinence diaper 2. They can be unfolded to the outside 
such that they project over the respective longitudinal edge 10, 12 in a 



transverse direction 28 of the diaper 2. They may also be provided 
entirely within the side sections 22, 24. A longitudinal direction 30 of the 
incontinence diaper 2 extends perpendicular to this transverse direction 
28. 

The schematically shown closing means 24, 26 may be adhesive or 
mechanical, e.g. using hook/loop material. They may, in particular, be 
longitudinal sections of an endless strip or band material supplied in a 
longitudinal or transverse direction which is disposed in a "cut and place" 
method in the rear area 4 of the incontinence diaper 2. 

In the present case, the indicated flat extension of the closing means 24, 
26 may also represent its active adhesive area, i.e. a full-surface 
adhesive coating of the closing means, optionally with a non-coated 
grasping area. The area of this active adhesive area is thereby larger in 
the closing means 26 disposed further removed from the hip than in the 
closing means 24 disposed closer to the hip. In accordance with the 
invention, this produces, in particular with closing systems of the same 
kind, a stronger adhesive bond for the closing means 26 further removed 
from the hip which is released only under a higher releasing force than 
that for the closing means 24 closer to the hip. The adhesive bond is 
produced when the diaper 2 is worn by a user and the closing means 24, 
26 are disposed or pressed onto associated impact areas 32, 34 in the 
front area 6 of the diaper. It has proven to be advantageous and simpler 
to design the respective impact areas 32, 34 in the same manner. They 
can be formed, in particular, from the upper side of a layered material of 
the diaper, e.g. of a foil sheet of the diaper, i.e. from polyethylene or 
polypropylene. They may also be hook or loop material disposed on a 
diaper side. Explicit reference is made to the above-mentioned 
statements about the design of the impact areas. If the closing means 
24, 26 and the associated impact areas 32, 34 are designed to have the 
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same function, the larger flat extension of the closing means 26 disposed 
further removed from the hip produces a stronger adhesive bond, as in 
the case shown. In other words, in accordance with the invention, at 
locations with high stresses, i.e. at the closing means 26 disposed further 
removed from the hip, the closing means and/or active adhesive areas 
are sized accordingly, whereas for the closing means disposed closer to 
the hip, closing means or active adhesive areas of smaller dimensions are 
sufficient. Raw material consumption can thereby be optimized in 
accordance with the requirements. The varying design of the adhesive 
bond in accordance with the invention can also be obtained or enhanced 
in another fashion than by providing closing means of different sizes or 
adhesive areas of different sizes for the closing means. It would e.g. also 
be feasible to provide the closing means disposed further removed from 
the hip with a different, stronger adhesive or to design the closing means 
and/or the associated impact area to produce a stronger adhesive bond. 

A stronger adhesive bond between the closing means 26 disposed further 
removed from the hip and the associated impact areas 34 is preferably 
defined by determining the release forces, measured as shearing forces, 
which occur in a tensile force test. This is explained below with reference 
to the test set-up schematically shown in Fig. 4. This test method 
determines the bonding force between tape materials which simulate a 
closing means, and a test substrate which simulates an impact area. This 
composite adhesive force is determined using shearing stress in a tensile 
testing device which is e.g. the schematically indicated tensile testing 
device 40 in accordance with EN ISO 527-1 (April 1996) with a fixed 
clamp 42 and a movable clamp 44 which serves to clamp the test 
substrate 46 and the closing means tape 48. 

To prepare the sample, the 55mm wide test substrate 46 is disposed 
onto a 55mm wide steel plate 50 using double-sided adhesive tape 52. 
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The test substrate is a section of a conventional diaper back sheet foil, 
e.g. in the form of a polyethylene foil of a thickness of 21pm, which is 
punched out transverse to the running direction. 

The strip-shaped section of the closing means tape 48, which represents 
the closing means, is fixed between the legs of a U-shaped holding tape. 
The section 56, which is disposed in the upper plane, bears an adhesive 
coating with a surface density of 38 g/m 2 ± 4 g/m 2 . A conventional 
adhesive containing an isoprene styrene copolymer is used. Referring to 
the figure, the tape 48 is pressed onto the test substrate 46 with an 
automatic rolling means using a pressure of 2.0 kg and a speed of 300 
mm/min (a roller means of the type Viehoever RDG-002-291 can be used 
for this purpose). 

The steel plate 50, adhesive tape 52 and test substrate 46 composite is 
then clamped over a relatively short clamping section into a clamp 42 of 
the tensile testing device and the U-shaped holding tape 54 is clamped 
into the other clamp 44. At a removing angle of substantially 0°, i.e. in 
the plane of the flat material composite, the movable clamp 44 is moved 
away from the stationary clamp with a speed of preferably 300 mm/min. 
The tensile force which acts between the clamps is thereby measured and 
rounded to two decimals in Newtons thereby stating the sample width, 
which may preferably be 29mm. The measured values given below are 
each average values of six individual measurements, wherein differently 
dimensioned areas of the active adhesive bonding were selected which 
can be extracted from the following tables. The width of the tape 48 
extending in a transverse direction 28 of the diaper is 29mm for all 
measurements. The varying dimensions stated as lengths are oriented in 
a longitudinal direction 30 in the diaper. One can see from the right-hand 
column that the ratio of extension in the longitudinal direction 30 (length) 
of the closing means 24, 25 disposed close to the hip (upper tape) and 
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further removed from the hip (lower tape) is between 1.2 and 2.0. This 
also applies for the ratio of the surface area of the active adhesive areas. 
One sees that the measured shearing forces which characterize the 
releasing forces, i.e. that force which rapidly releases the adhesive bond, 
have almost exactly the same ratio. 

The method described therefore represents a possibility to define 
releasing forces as maximum shearing forces at a removal angle of 0° or 
to compare releasing forces of different closing means arrangements. 



Example* length upper length lower ratio between lower tape 

tape [mm] tape [mm] length/upper tape length 

1 25 35 1.4 

2 20 28 1.4 

3 25 50 2.0 

4 30 42 1.4 

5 25 40 1.6 

6 25 30 1.2 



Example* shearing forces shearing forces ratio between shear forces 
Fmax* up.tape[N] Fmax* low.tape[N] F max * lower/upper tape 



1 48.2 66.5 1.4 

2 39.9 55.0 1.4 

3 48.2 96.1 2.0 

4 57.3 79.0 1.4 

5 48.2 75.2 1.6 

6 48.2 57.3 1.2 



* average value F max values from n=6 measurements 



